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Erasmus Computing Grid
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EMC > 10.000 PC’s
May 26, 2008:
1500 Erasmus MC
PC’s connected
HR > 4500 PC’s
May 26, 2008:
4500 HR PC’s
connected
Bron: http://rotterdamlandmarks.hoppinger.com/
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Objectives
Erasmus Computing Grid
• Using rest and over capacity for socially relevant scientific research.
Teaching:
• Training technicians: building, management and usage of GRID
infrastructures.
• Opportunity for GRID related internships.
• Students will be able to use a realistic GRID infrastructure
• Multidisciplinairy GRID related projects.
Mission:
• To make GRIDs well know to as the technology to make better use of
computer resources.
• To be an example for other institutions to donate there unused
resources for the benefit of science
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EDGeS Applications
Genetics/cell biology:
• High-Throughput Sequencing: pipeline
analyses
• Sequence comparison
• Simulations of large macromolecular polymer
structures
Brain research:
• MRI scan anlyses
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MRI-Morph
MRI-Morph: To understand the differences in brains
the Rotterdam Study comprised of ~15,000
participants is taking every second year 3D-
MRI scans from these participants. These are
analysed and compared by MRI-Morph. From
the results correlations are made to other
information provided by the Rotterdam Study.
The impact of this analysis is of major
importance for basic research to understand
brain function in general and beyond in
diagnostic and treatment in relation to disease.
Since the Rotterdam Study is one of the largest
studies of this kind major results are expected.
The ethical issues involved in this study were
already taken care of by the study organizers
and pose no risk for griddification
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Genetics
(HTS-Analysis)
HTS-Analysis: High-Throughput Sequencing is a
pipeline analysing the data coming from high-
throughput sequencers. The 5-10 Terabytes
originating from the sequencer comes split in
relatively tiny pieces and has to be formatted,
processed and mapped to a reference sequence.
This is done in mainly 3 steps consisting of i)
image analysis, ii) individual "shot-gun" sequence
determination, and iii) assembly of the entire
genomic sequence. The functioning of this pipeline
is proven and is used in daily work. Due to the
importance of high-throughput sequencing for
research and diagnostics, this is a prime
application for grid with major impact. All ethical
issues in terms of data privacy were already taken
care of by the providers of the material and pose
no risk for griddification.
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Genetics
(DNA-ORG)
 DNA-ORG: The major task in genomics is
sequence comparison and pattern
recognition within this sequence. DNA-ORG
consists of three major and new algorithms
to i) make exact comparisons between
sequences, ii) find arbitrary patterns in
genetic sequences, and iii) localized patters
in sequences. Currently, DNA-ORG is used
to analyse these parameters in ~8,000
completely sequenced genomes with a high
impact for the understanding of genomes.
Beyond, with the just starting boom in HTS
there are unprecedented opportunities for
grid based high-performance computing. All
ethical issues in terms of data privacy were
already taken care of by the providers of the
material and pose no risk for griddification.
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VirtNuc
VirtNuc: The application VirtNuc which makes
simulations of large macromolecular polymer
structures. It is able to simulate extremely
large structures. Currently, it is used to
predict the archtictural/3D organization of the
human genome by simulating all
chromosomes in the cell nucleus assuming
the chromatin fibre as consisting of
2,400,000 million segments. With Monte-
Carlo and Brownian Dynamics methods
configurations of chromosomal topologies
and the entire mitosis, i.e. nuclear cell-cycle
are simulated and used for prediction and
comparison to experiments. This is of major
importance for genetic understanding,
diagnostics and treatment in the framework
of genetic engineering for disease treatment.
No ethical issues what so ever apply.
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Alignment Algorithms
       Time       Space
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Dot plot
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Visualization of Results
in DNA viewer
Prader-Willi
syndroom
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Questions?
Erasmus Computing Grid 
– 
Het Bouwen van een 20 TeraFLOP Virtuelle Supercomputer 
 
Knoch, T. A. & de Zeeuw, L.,  
Nationaal Informatica Onderwijs Congres - NIOC 2007, Amsterdam, The Netherlands, 17th - 
18th April, 2007. 
 
 
 
 
Abstract 
 
 
Het Erasmus Medische Centrum (Erasmus MC) en Hogeschool Rotterdam (HR) zijn in 2005 een unieke 
samenwerking begonnen om 95%  van de capaciteit op al haar computers en die van anderen beschikbaar te 
maken voor onderzoek en onderwijs. Deze samenwerking heeft geleid tot het Erasmus Computing GRID (ECG), 
een virtuele supercomputer, met op dit moment een capaciteit van 5 Tera FLOPS maar na voltooiing met een 
capaciteit van 20 Tera (1012) FLOPS (Floting Point Operations Per Second) . Na uitvoerig testen is het ECG in 
productie gegaan en wordt gebruikt door  tal van research groepen bij het Erasmus MC en  voor onderwijs  bij de 
HR.  
 
Wij geven u géén diepgaande technische uiteenzettingen over grid computing, daarvoor willen we u graag 
verwijzen naar de uitstekende vakliteratuur en de vele bronnen op het Internet. Wél voorbeelden van 
toepassingen en een pleidooi om grid computing binnen het onderwijs een betere basis te geven: er is behoefte 
aan goed opgeleide technici die een grid infrastructuur kunnen bouwen, beheren en gebruiken. 
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